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® Pf*y«»fHc 8M or air 1IM microbafloona uaabld aa suspension* In liquid canto* for uftrasonfe 


Air or gaa 1Bad mtarabaloona boundad by an 


ba dteparaad in aquaoua esniar ft. 
quids ta ba hfactsd kna Mng organisms or 
" J J *H* mcMy and urathrsty for 


(schopaptyV Tha prapartfaa of tha pcfymsrts 
mamtaana of tha mtarobafoona (stasfety, par- 
-maaM^r, btodagradabOy) can ba oontreOad al 
«f dspandsig on tha ssfsctsd polymar, tha 
oondttons, and tha 
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Tha prmwt irrvarttion conoams air or gas (Had carr tf m% m +.m^ - 

on* raetaJ and urnm* •ppilcllon. or for Intaetfan « «aw«_L!Li!^! ^ 6ubblM: * " 
Wo (Mng bines, far Mm for p^pi^Tof ' !^!?!^^ toamWw »«'W««l(b)u n d« 
uflra-onlo .chocnphy ^ ^ ^STSpJ 22^^^"^^ 
— - — mnm- ma nma wtmn m« mixture is uaad for Injacaon 

Ona probtani with rnicrobubbias Is that tnsv am 
9****y ahortfead av«n h tha praaanca of 

10 (Sehwlng). thara . 4*. 

pnytwogfcsJ tquaoua solution of salt, or a solution of 

• augar Kfca maitoaa, daxtreaa. lactosa or oatetoaa. 

• mhcad wtJi totld irtooparfdaa (In *• ai to 1 Mm 
rings) of tho samo augara containing antrappad ar 

^"J*^"**Vbo«t liquid and solid eomponanta ara 
«fl««Bd togathar undar atarfla oondtttona fori few 

^°H^^' VK * "i*** *• ««»P«nalon muat than 
to uaad^rimadataly, La. t should ba injactad ««* 
S^IOiBjmitaa tor achographie maaauramant^ indaad. 
tooauaathaJ«b6lM ara avanaacar*. tha concan. 
naon tharaof baoomaa too low lor bata practical 
altar that parted, i---™ 
Anothar probiam waft irtcrobubbiaa lor 
«*°9™phy aftar btfacfton ia ate. Aa common* 
tfntftad. mJcrobubWaa of uaalU ate for affawtno 
•^ tra^throuflh small blood vassal r»n«. from 
*bo^Jto10Mm;wWilargart»iibb^iharaarar»la 
of eta* and ecitaeeuflVe amocWy. For hatanca, in tha 
b ubMa au apanatona aTsetoaad in USWU.446.44. 
(sehadng) bi which aquaoua solutions of surfactant 
aueh aa ladtfih. aatan and athara of fatty aoida and 
«Wy stechoia wBh polyoxyatnylana and pdyocyethy- 
*** *• •orMol or/cola and glycerol 

P*yn^srs vigorously sra^ 
ooaav raising and stabRting compounds aueh aa 

_____ POtyrhiiUaa (ghjoa--, i-^w, tuo- 

Tha fbnrata of sutpsnsfenV ofn^DbLbL-. h. "Q— . daxaan. sorbtoft poryofc, a^. glycarol. pofrp- 
nl^mmmc^m!SZ^^^ «• polypapBda. Ito prota** oata-a. 

V^^fn^tq^Z^ZST^Z « ^^l^«ba^4(Wa-^nai t is 

baan daw alopad In an *Wmyt to cut aoma or tha 
forsgotng rt s rflc to nd aM, Aa aaltf barora, wftla ttw 

TO«flng tht bubbly tha tKtfintquM dtetead m S T— ^ tnvi «y 


^J"^^ 8 " <too romp i a mthod far ma>fc- 

d*P*ntt** tn an aquaoua Squid caniar to 
wiapaniloiii miUi aTnpmvad propafttaa ovar actf* 
^ p rtJduda, Hanoa, suspanaiona of tha 

n-tarabaOoona In a caniar Squid raady for admtnia- 
tratta.rn.to part of fta 1$ 

It la waO known that micrc^iuorntoogtoMaa 
ofrtrora Qaa, a.g. microaphew iOca microtHibblaa or 
m>Q>ob * fl0 »«» «iapandad in a liquid art 
waptjonaliy afRctart ultrasound raflactofa far 

^ <fiadosura th a tarm or •mksotoulv jo 
«a »P««e^daaJonataaairoroaair^ 
•Waton h a carrfar liquid which ffanaotty raautt 
fhamthalTTfrDctuctto 

*nn, tha OquJd prafarably alfo ccmaWnQ 

l!.!!!!!!.! - T to oonarol tft« aiy^M prapwtte and th« z$ 

*rtal^^tfvabubb^ 

toficMdtetar^f^^ 

nwlao^rftiiacaiTiarl^ 

mi* or ManMooii- daaignataa prafvaWy air or 

c^bctfaawttt a matahal twctary or anv^opa oT jc 

molaaiaa othar than that of tha carrtar flquid. La, a 

patfom aw m bn i m wU. Both miorobuMaa and 

"*wballoona ara usaM aa ultraaonie contraat 

nw^Porinat^ 

ww*bodiaa auapanaiona of gaa rrtoobubblaa or ja 
ntoobanoona (in tha ranga of 0*5 to10mn)lnae«rtar 
5*w« ttongfr raWorca ultraaonie achography 
Ito aiding * torn *mai*Mtion ot \rtm* 


— Imaging of ■ — «ng ramai ctgana cm 
«™cftr >arp.nrT^ 

Oaaaa-tklfl flat finlfa«aj».a» * ■ia. i ■ -n—^.^ 


Par Insbmea. m USA4446.442 (Scharttg), 
ara diaeloaad a aaiiaa ef dllanjm 
pwductag auspanstenaof ga.mknbubblaabiaatart. 
«I--b*ct_»aa^e_^ua^ 

» (surtactant) in a caniar Oquid (aquaoua) and 


^hohjdafetta^athighvalc^amb^ 
W «nd air ffuough a amal apartura; or bijaedng (a) 
w(b)sriortr/bafef»uaa6ogethaswith 


a 

fnachanicaj 

In oAar tarma. thay ara miero sp fiara a of 
•ofld HtttfarfaJ bi wraoh tha air or gas ia mora or lata 
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tlghfly encapeuietoo^ 

For instance, US*4,27e,883 (Tfcfcneret at) A- 
ctoeae uaing surface membrane microcapsulee corv 
taWn Q ■ 0» for enhancing ulbsaonJe knagee, the 
membrane including a muttpUc^ of norttoxfe and « 
ncn-entlgenic organic molecufaa. In a tfadoeed 
tmbodiment theae mioobubbfae hM a getofti 
membrane which matte coalescence and tha* pre- 
ftrr^atolaS10MnuThama*TifccmnaoftfiaaarTtoo 
btibbleetoaaidtobeeufficlanttyetaife^ to 
echogmphle measurements; however II la aiao aald 
that altar a period of erne tha gaa enfrapped thariln 
wl dtoofve In the biood*fa*am and tha bubbJeo wl 
graduafly tiaappaar, thia being probably duo to alow 
dieeoiutlonofthegelatiriBef^ fC 
autee art kept In gelatin eolutJone In which they am 
atofageatabie, but the gelalin naeda to be heated and 
malted to become liquid at the time the suspension la 
uaed far making Injection. 

Micreaphemo of Improved storage stabily » 
although wthout gelatin ant ifledoaed tn US-A* 
4,718,433 (Mnetetn). Theae microsphere* are made 
by eordcaflon (5 to 30 RHz) of viscous protein edg- 
done Oka 5% aerum albumin and have dlamatore In 
the 2-20 urn range, meinly*^pm.Tr* 2f 
am etabltead by denature** of the membrane farm- 
ing protein after aonicadon. far instance by using heat 
or by chemical meana, a,g. by reaction with fama* 
dehyde or gfcjtaraJdehyde, The concentration of 
etabie micreaphemo obtained by tMe technique ie jo 
•aid to be about 8 x 1 0*M in the *4 pm range, about 
1 «M in the 4-6 pm range and teas than 8 x 10* In the 
*6 pm range. The stablty time of theae microe- 
phereelssaidtot»48hmortovQerandtf>eype<TrJt 
corrmniaitt Jen heart Imaging altar Intravenous Enjeo- ss 
tton. For Instance, the aonieatod albumin mtarataaV 
blee whan injected Into e peripheral vein am capable 
of tranaputoionary passage. TWa results si echoca*» 
<H°»»*Weopa^^ 

wefl aa myuuuifiaJ tfaauae* 49 

Recentfy all farther Improved mfcrobeAoono tor 
bjactovitraaoi iic ecJM^ «v hyrwve been reported* 

diadoaad high w iua mad u ne (mom than 10*) or a* 

flBed prnfoai bounded microapharea of leas than 10 4$ 

m wMeh faemJVMnae of eevaraJ mortha ormore, 

A ^ aj fx aa i e j peitaiomofft m n U cre ba floo^ 

ducedbyuttraaonfccavttatoofsc*^^ 

able proc aine, e*p> human aerum aJbunan, which 

operation alee taado to a degree of tea m in g of the to 

a i ii fug prntoh and Is i n heoip j eiU lee 
deneig by heat Other pretoine such ae hemoojobfo 
and cottage* am aeJd to bo convert ate. 

St« mom mcertry MX Wheafley at aU Blomab> 
11(1990). 713*717, have reported the pmpa> a 
rattan of pcfymafwoeatod mioroaphame by lonofirapto 

of alginate Trtoiefamn* 
teehnkajee to generate the mfcroeepeulea; in one 


caae an alginate eofutlon wee farced tfvough a needle 
In an air Jet which produced e spray of naeoent at ft. 
led capsules which warn hardened In e bath of 1.2% 
aqueoue CaO* tn a second caae InvoMng ce-ex*j. 
•tan of gee and liquid, gae bubblee warn htoduced 
Into nascent capaulee by meana of a trtpie-bamfted 
head, La.alrwaair#ca^trteacarMcapaia7ytuba 
whie an alginate solution wee farced through a tiger 
tube arranged condaOy with the eapllary tube, and 
•torfe air wee flown around It through e mande sur- 
rounding the eeeond tube, Aiao In e third caae, gee 
wee trapped In the alginate aohitton befare apraying 
••her by using a homogeneizar or by aonicatioa The 
mtarobaOoona thus obtained had diameters h the 
range 30-100 pm, however stf oversized for tasty 
passing through lung capflariee. 

The high storage etabtty of the suspensions of 
micrebafloona disclosed In EP-A-324.938 snatiee 
tham to be marketed aa such, La. wth the Oquid carrier 
phase, which fe e strong commercial asaet since pre* 
pamtton befare ueolo no longer n e cessar y. However, 
the protein material uaed In thia document imyeauao 
allergenic reactlone wth aenaitlve peaento and, 
moreover, the extreme strength and etabifty of the 
membrane material has some drawbacte far (net* 
anca, because of thalrrigJdfty, the mambranee cannot 
suataln sudden preeaum variattona to which the 
mlcroepheree can be autyected, far instance during 
travel through the Wood-stream, theae vatUoneof 
preeaum being due to heart putaadena. Thue, under 
practical ultrasonic testa, a proportion of the microe- 
pheree wll be ruptured which maJtec imaging rapro- 
dudbely awkward; ale* theae mierebd 
suftabf o far oral application ae they wal not resist the 
digestive snzymee preaent h the gaatrointoataial 
tract Moreover, ft le known that rmcroapherae with 
flejdbie wale am mom echogenic than corresponding 
inic ras phemo wtth rigid wafla. 

Rjrtheflnore, In the caae of frgectJona. exceealve 
stabttyof tha matoriai farming the wafla of the rrearo- 
spheme wal ataer down fta biodegradatlon by the 
orgamam under toet and may reaut into metabcO. 
zatton probiama. Henee ft ie much preferable to 
develop pressure sustaining mtarobaBoono bounded 
by eaoft and ale e* membr a ne which can ta mp orariy 
deform under variattone of pmaaum and endowed 
wtti enhanced echoge ni dty; aJao ft might be 
viBuaJtaad that micro-taloone wth oontrolabie 
b ind eg rad e bWy , for fnetonoo made of a em^pemev 

mm^ibhi iKwyinw wsn oontrowo maa^ 
pomalty far aiewfng alow penetr at ion of btalogieal 
liquids, would be highly advantageous 

Theae desirable toaturae have now bean 
achieved arfth the mtorobeJoone of the preaent invert 
Hon aa defined In daane 1 and 2, and subaequeftf 
dakna* Moreover, attiough the preaent mioroaphame 
can genaraffy be made mlaoValy short4KfedL La* aue» 
cepoga b DtooagraoaDon o oope wan me lumgomg 
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m UUU Xu Ou . 1 prcUama by using sdectod typea of 
pdyn^thiefra^ (which la actually controflodby 
the tofartcat ton parameters) t> not a c mnn or Ud draw* 
back bacauae efther the miorobaDoona can be stored 
and aMpped dry, a condOon In which thay «e stable 
taddtAftefy, or tha membrane can ba mada substarv 
ttatiy fcnpervtouo to tha carrier Oquld. d egra dat ion 
sta rtng to occur only aft^tojactlon. Inthoffretcaeo. 
tha mfarobeloono aippilad tn dry powder torn «e 
alnpfy admixad wth a proper Uu n of an aquaoua 
phaae canto baton uaa, this proportion balng tdeo- 
Md^andlrig on tha need*. Note that thto to an 
eddBtend advantage ovar tha prior art products 
bac«a tha concentration can ba choaan at wfll and 
WOd valuta far axoasdlng tha aforamontlonad 
1CWW, La. In tha ranga 10* to 1 0* «a readily acceaa- 
Ua. It should ba noted that tha mathod of tha inven- 
tion (to ba dfcdcaed hereafter) enablaa to control 
poreafty toe wide etfent hence mJcrobeltoons wtth a 
eubetontiefly knperrioue mambrana can be made 
eaaly which are stable In the form of suspensions in 
e**eousGcMd«tndwhic^ 

Mfcreepheree wfch membranee of intorfadaly 
depostad polyinsra aa defined In daim 1 , although In 
the sta te where they are Med wth liquid, are wdl 
known in tha art Thay may normafy reaUt from the 
emuteBcatlon Into dropreta (the ate of which toco*. 
Mlebto to taction to th*emdaiflcation paramatora) 
of a ftret aquaoua phase In an organic eoJution of 
PtfyiwroScwed by dispersion dtotoemu^ 
sec ond w ator phaae and subsequent evaporation of 
tr*c<gardc«c^ntDurt^ s vs p or ali oncrftr^vc4^ 

lets boundary and forme a mfcreporoua ma mb r an a 

wWdl bound » *• •ncapedated fkat 

aqi ja n ue phase tan tha aunounelng second 
e^MiaphasauTMstocfinlqua.slthough poasUa.le 
not pretend to th*preeaitt Invention, 

*** «"«^««ansrnuis«er 
a hycfcophobie phaae to an aquaoua phaae (usualy 
oortiatoto^vtooooty hcraaalng agents aa emulsion 
ifihFi a rB ) thus otetofc ig an n i to wat er type smufc 
staofdroplotod the hy d rop h ob i c phaae and there- 
aftar adding thereto a me mb r an e forming polymer 
dteotvad to a vdatfe organic aofvant not miadble 
wtti tfiar ^ueoue phaaau 

If tha pdymar to toaotubia to tha hydrophoblo 
phaae. WarfMlaOy at tha bound«y be- 

tween toe droplets and the aquaoua phaeot Others 
wiaa, evaporation of tha volatle advent wB lead to the 
fannaflon of eeid IrterredaPy H a pp e n e d mombrem 
eround toe ftoptato of the emdslled hytfophobto 
phaae. Sutaequent evaporation of tha encapedatotf 
vdatle hydrophobi c phase provtiae wator (Bad 
imuuapheree surrounded by toterfiedaOy dapodtad 
pdymer imn Ai ai^ ThlstachrUo^wtychlsadvMv 
tegeoudy used in the present Invention la titodoeed 


by K. Uno atd. In J. Microencapsulation 1 (1884), M 
end K Matino at at, Cham. Pharm. Bu£ 33 (1964), 
11W-1201. Aa said before, the ate of thTdropleto 
*"*° ontpo0#d changing the emuldflcation pa» 
$ «nwtara t l^natorecysmdsinW(moresffscthnj^ 
•urfrctant. La. the larger tha hydrophJIc to npophlfc 
balance, the smefler the droplets) and the stirring con- 
dttons (fester and more energetic the agitation, the 
•matter the drepieta). 
19 ,n « n °thar variant, the tnterfadd wal fanning 
polymer ia diaadved In the starting hydrophobe 
phaae ftsdf; the lattar is emulsified (nto droplets in the 
equeoue phaae and the membrane sround the drop- 
Ida wi form upon aubeoquent evaporation of thta 
1$ enc ap a jst e d hydrophobic phaaau An exampla d thta 
is reported byJ.R. Famand daL, Powder Techndogy 
2 ( 1*78* 1 1-16 who smutslfy e solution d polymer 
<e.g. polyethylene) tn naphthdene In botag water, 
than dtar coding thay recover tha naphthalene fn tha 
» fonndaeuepanaiwi ofpdyimr bounded nto 

in odd watar and, finally, they remove tha 
naphthdene by subjecting the mlcrobeads to subo- 
rnation, whereby 25 pm microbaloons are produced. 
Other axamplea exist, In which a pdymar la d Issdvad 
23 In • nted hydrophobi c phaae compriatog a vdatOa 
nydrephobie organie advent and a watareduble 
organic solvent, then this pdymar solution Is srnui- 
e«ed to a wator phase containing an smulstfisr, 
whereby the watoMduble solvent dispersee into tha 
* wstarphasa, thus aiding bithsforr^ 

slon of mlcfOQrodets of the hydrophobic phaae and 
caudng the pdymar to predplate at the htoritea; thfc 
Is dlsdoeed In EP*Ar274 J61 (HL FessQi 

The aforementioned tadmlquee can be adapted 
a to the preparation d air or gaa fled mfcrobdioono 
suttsd for dtraoonte imaging provided that spprop* 
rfata condUona are found to control sphere alza in the 
dodrodrangeo,cdl w a l pem»aab«frorl^ 
naaa and replacement of the encapsulated Qquid 
« phase by dr or a adeetod gaa. Control of ovarei 
sphere ate la obvtoudy important to adapt the mkro- 
baOoona to use purpoeee, Le. injection or oral ttdca. 
The ate condWona tor injection (about 04 - 10 jim 
average ate) have been discussed previously. For 
4$ oreJeppaeation, the range can be much wldar.betog 
conddared (hat echegenidy tocreaaee with ate; 
henca mfcrobeloona In several ste rangss between 
say 1 and 1000 cen be used depending on the 
needa and provided toe membrane la elastic enough 
til ndtobraak«itogtn^tothaatomachandtntae> 
tine. Control d cdMaaf permeebOty la fcnpcrtont to 
enaura that taflMton by toe fcjoctebte aquaoua cop- 
rier phase ii abaent or dew enough not to fcnpair tha 
edngraphle meaauremento but to caaee, atl au5- 
m atantid to sneure relatively mat aftartaet btodeg- 
radabOy, U. ready metabdtetion of toe suspension 
by theorgamm Atothemicroporous sbuduredthe 
mJcrobafloona envelope (poree of a tow nm to e few 
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wtfng from 30-500 nm) to a factor of 
raalton cy, la. lha micreapharaa cm readly accept 
P~a varlaoone without braaktog. The praferad 
range or pora abas la about 5O2000 ran. 5 

by wk« mated tfadoeed in data 17, 18 and 


1$ 


Ona 
*y of 


enadee to control the parmaabi- 
My m i n robaioon a membrane la the rata of 
mion of ffte hydrophobic phaaordatfre to thai 
of «*ar la atap (4) of tha method of datot 1 7, a* 
ondvoondBone of freeze drying which to the cm of 
ihacmbodfcn amnKttadlndata^ 
evaporation tocenled out between about -40 and <TC 
* «*d *• tha hydrophobic phaaa, pdyo- 
5 *8 *• intartadafly depocftod pdymar, 
baada wtfh rtJatfvefy large poraa ara obtained; thto to 
00 baeauaa tha vapour praaam of tha hydreearbon 
in tha chooan tamperatua ranga to afgnlftcantly gra» 
atorthan t hat of water, which maana that tha praaauro 
«Jfcwnoa b at waan tha toaido and outddo of the 
^wwltondto tocrooaomeatoaofthoporaoto 
*• ***** membrane through which tha toeidema. 

^ avaporated. ft conbaet uatog cydooo- 
te m tha hydrophobic phaaa (at -17«C tha vapour 
"w to tha aama aa that of watar) v* provide 
1 wth vary tfcy poraa bacauaa tha difference of 
between the hakte and outaida of tha 
1 during evaporation tomtoimlsod. 


Depending on dagraa of poraefty tha 


i of thto in vention can ba made etabfe In an 
am cantor from ceverd houra to aavaral montha 
md^rapn*udbfeechographfealgn^ 
Period of time. Acfaaly. dapanding on tha pdymer 

iilirtailthamambnmofttentaobnnoonacanba 
made aubatantiafly knpanrfoue whan euapended to 
— r ftpiida of appropriate oamotlo propeitiee, La. 



tittvfian a gaa to in raaonanca to a < 
tiie damping propertfce of tha latter may ba 


► of the tama ordar of 1 
i ebo« -40-C and 0-C ara conventont 
to advo nti to thto invention Theae 
) hydrocarbone auch 00 far toetenco fMctme, 

»• *nethyteydohexenea, etfiyfeyo> m 
2% * end 4-mathyMiaiJUna. 

fciwthyl^heptena, 
to ti ama U i y tbutana and fro Bca, Edam audi 


taprapy1a ndtoopropy<buty^ 
tyMonnofia and tha (ft*, ara alao convenient to thto 
«nga Anotfiar edventtgc of freeze (frying totoopar- 
•J*** ***** praaaura of a gaa toateadof*, 
whereby gaa filed micrebaJIoona wfl reodt 
PhyefaiogicaOy acceptable gaaaa auch aa CO* NjO 
Fraon, halJum and othor rara gaaaa ara 

pow^ Qaaaawthn^floactKaflrwactlvtycanba 
ronfoni|rfdeil 

Aa tha voiatla aohrant toaoiubia tn watar to ba 
for dtoodvfng tha pdymer to ba precfctatad 
toterfadally, ona can ctta hdo-compoundc audi aa 
CCfc CH*r, chJoroferm, Froon, fow bofing 

ware auch aa math* athyl and propyl acetate aa 
wai aa lower athara and fcetonee of low watar sdubt- 
%• Whan advente not totally Inedude to watarara 
used, a.g.<»athyl-athar t lttoadvantBgaouatoua^ia 
tha aquaoua phaaa, a watar edutfon eaimted wfth 
»*M edvent beforehand. 

Tha aquaoua phaaa to which tha hydrephobto 
phaaa to amutollad aa an oUvwatar amUaionpr* 
•raUy contatoa 1-20% by waight of watar^aofubia 
hydrophUc compounda tfta sugare and poiymara aa 
stabtera, a.g. pdyvtoyf aioohd (PVA). polyvinyl pyiw 
rdWona (PVP) f polyathylana glycol (PEG), galatto. 
PO<ytfutamio add. arbumto. and pdyaaocharidaa 
such aa ataich, daxban, agar, anthan and tha Oca. 
Simlar aquaoua phaaaa can ba uaad aa Aa cvrtor 
liauid to which tha micrebafoona ara auapandad ba*. 


P*t of thto wataraduda polymar can ramato to 
tha anvdopa of tha mtorebdloona or it can ba 
ramovad by waahing tha baada bafora autajactfng 
tham to find av ap or ad on of tha ancapadatad 
hydrophobic oora phaaa. 

Tha amdamara to ba uaad (0.1-5% by waight) to 
pravida tha oi-to-watar amdaion of tha hydrophobic 
phaaa to tha aquaoua phaaa toduda moat phyddogft. 
cdJyaccaptadaamd««ara,fbr(nataiKaaggtoc^ 
or aoya baan iadthto, or aymhadc lacfthtoa auch aa 
Mbntad aynthade iadthina, lor axampia« dtoiyrtotoyt 
phoaphaddyj chdtoa, dipdrnftoyl phoaphafldyl 
chdina or cfiataaroyf phoaphatkfyl chdtoa or unaab*. 
ratad aynthade Iadthina. auch aa tfdayl phoaphatidyl 
chdtoa or dBndayi phoaphatfdyt chdina. &ndaffiara 
ttoo toduda aurfactanta auch aa ftaa fatty adda, 
•atara of fatty adda wth pdyoxydkylana compounda 
Ilea pdy oKyp ropyi an a gtyed and pdyoxyathylana 
gfycofe athara of fatty doohoia w» pdyoxydkylana 
gtycoto; aatara of tatty adda wtth pdyoxydkylatad 
•ortftan; aoapa; g ft rcaid pdydkylana alaarata; rfy> 
cOTHwtyoxyathyiana rfdndaata; hom> and 
cap d y n w of pdyaacyiana gfy^ 
aoy»«l and caafior ol aa wal aa hydrogana 
vatlraa; athara and aatara of oucroaa or othar < 
bohydntaa w0i fdty add^ flatty atoohol 
batogopdonaflypo9yoA|aJkyfatad; mono*, and trtpr 
tycaridaa of attratad or unaaturatad fatty adda; 
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glyartlH or ny»«| and wereM. , 

TT» poiyiwr which eenattnWtha anvatopa or 

p T fa<0 g' c,fl y oompattbto potymam. Among «uch 
cm' cm en) potyaacchortdaa of tow war 
■ofcapy. P dyfcdMaa and pofrofralldaa «nd 
"W'*"*. " goh ww of (actfdaa and laetonaa 

^^^ ^^ v « fW ^h<hatatocdonof 

^ !^!!!^ *^ • ^ """^ P«««». ona 
•wjrjjw* to avoid uafcig mtaobiBoo ni made of 

"~ P"*^ B^n) Ota in US* 

<f*«« EP^masai OfterautaMa pdyman 
"** P"Hortho)oatoni (m far hatanca USA- 
i^ UW4,,3, ' W: USWU.138.3a; US-A> 
Polytocfc and pdygtycoDc add and thafr 
Sry** far hatonce OEXON (aaa X HaDar. 
fr""T7* i (1»M). «: PQMPt-ladMa m 8 uap- 
J^^^PoWUacdd^ po. 

P°V«n«aa. potyftydoaybvtyrata; pofyeToxa- 
iwjfflomlmjtaijiiaa (Potymar 23 (1982L 
pohrphoaphaanaa (Sdanoa 183 (1978)1 
1214* art prtyanhydrtdaa. rUfarancee'ln Motfag. 
ndaata pdymam can ba found h R. Longer at aL. 
a * m * Pny«» £» (1983), 81-128. Poty*. 
J «*»» « polygtutamie and pdyaaparfe 
»alaota«aadaawalaamalrdanV«tfvaa.U. 
^«»wttlowerakshdearglyefllB.Oneiiae. 
«■ example of audi pdyinani ia pcly>{LbutyJ^|ua> 
C npnlyinn wttn dhar amho-adda twen aa 
mjnlonlii^^^ , 

«Z-T?_T? 0 . pn " lb *' Rie *«V «on» novel dam*. 


ta 


mJIl J^^I!^ "» far 

^^^^ ««°^tomelnveitfon 

iJJSL 1 ? 1 ™* * r, "« m ' and Mode* 

. * "* """wbaBoona to modiy tho physical 

«• Polymer during rtw-radal membrane fcrmdon. 
Among the useful addWea. ona may ctta com. 
*Nch can -hydreptobba. tha mtaobailo£ 
J™*™** orate to daenuM wator pam^biay. 

wbonfcAddHyaa which Improve dbpontfMlyof 

J^S" 0 PwnaabMy and rat. of bfadag. 

Nan hlnrt og n M iaul o pdymanj tor maMng mtom. 
b^f^bauarttothadto^toicZS^ 
Zj™? "J? Piiyatotogieaay 
•«PtB«a. btonddant pdymani Including pdyol.. 

WW«aX pdyaatom (polycarbonate). 

(-e '*2£?"" <W) ccpdynw. 
A «»«c *l*Ji ituease membrane »uudc*y tra 

— . Racantfv " V? riumun "» lopw u y l myriatoto and lha Ifca. 

W»< htodagnrfabiy havTbWtapcW £ bIL^2!L^L!!2L^?* ntombrane (taatf but wftn rato> 

' h^J-«no.X TT-« pdymwa («, „ m«^o^tclto?t2^ 

'* — ■ fiMu/f i_ ■ ITT * lunn "9 matorfal, tha pnpartiaa of tha 

•wad aonnaaa and btodagjadabny) by bwvpen*. 

«Jf fSJr* ^ motoeutar **Q« dOOO to 
13,000 Datton) pdvajycafldaa or pdytocttdaa. Alao 

P<<y«<h>^qrycdd rr a J ar a>a totowM-fauLPM 

^^or«*orTXV^^^ ^!a».T> 

■ - -^.^ ^ nmjHu^r: "TT" ^ ^■^Q' ^ o Ta va a tobalncor paatod htha 

topnwto.S-or^m.nUwd.w ^ 2^!?^ f"*"^ ^ 

A ~J^,'^^Qr*P.oftom2« » ^Jl!2!^Tr?T^»«^ 

-OU»CO»CHR<COOR (0 

_ (CH^eOOH m 

c^ccfraapofuflng tidiydito^ In al b^ lonnutoa 
n. p and p an> towai fc Uag w a (net aw ao Hi 8) and 


"•^•*«*<OWaHOO«»V 
r^**^^^^<^ofanamtno^ 

«^^ W ^^Hortamdkyta.« 1 d 
R bataj aftyl ar and; ar R and R« an eomactod 


Iv»«VdjaotbalowS009. 


— ■ WIP»M «MI «18J nH 

■^**- u, ~-ffiarinnfliarra>M)aiiiijuitiufiJU] 
whtoli may nneh about 20% by wdgtt of tha 


cf ths pre«Mnl 
> or kith* 


***** 

to bnprov* 

Hf%^» As t^d»*m om nritr/ MM 
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■uchaamanntelgdae» 
or hydro phiic pdymara Ifca 
- •torch, PVP, porygfutamte - 
•cfct p otyvmy tofa juim (PVAX dbumki and Qaiim. 
^^n*Wthamlcn*afc«lno^ , 

traflad to lut tan a faw mlnutoa to aavarri montf* 
^mtfno on te nwte; Mi om te am by eoRM- 
JJjJ*?J l*"^.*** m " m **w) *om aubatonttt ro 

^ pom or a few nanomatara to aavaid hi» 

«»• wrming porymar and porymar add&fvaa, by 1$ 
•orating tha evaporation rata and tamparatm In 
•top (4) ofthamathcojofda^ 17 and property aalacl. 

POMnda )conattrtfciQfta hydrophobic phaaa, La, tha 
yy** jj* drlaraneaa In la partfd preaaura of » 
•"operation wfth that of tha water phaaa, tha coaraer 
tha porn In tha rrtoobaftoona membrane wO ba. Of 
ccwea, trda centre* by edectton of tha hydrophobic 
phmcanba<Wthar i a<hadbythachofcaofatabte> 
a wandby a<M^ftaodhcanb all unmaraoflno»dar u 
tooortrol tha rata of wafer evaporation during tha 
fanning of tha rrdaobaOoonai AA thaaa changaecan 
— - ba mada by afcHad onaa wflhout exarcttng 
_ Jvanaaa and naad not ba fbthar dteouaaed. 
Itahoiidbaramarlcadthatanhou^Aamloreb^ » 
» o* Mi JmanJten can ba mariceted ta tha dry 
partly 

a iMfead Ore dma altar btfoctton. t my badeeJrabteto 
l — * P"P«ton* La. euapenaJem of 


ta ««Q»ou»nquMoarrtarraadyfBr 
•^mWrtitfaaTriteiaqubaam^tha 
j"*"*? 1 * * *» "warobeloona ba eubctonttely 
taparvtaa(atlaaatt!yaa¥nr* 

» h — k k - ifnTtihi l aai Ml n n Um 

•^cor^Bonacanbaaaaly ach l^a U wtttha^ 
machod by property aaJecdng fce natura of tha 
ner and toe hMW daooattai nai himImb 


hm baan tend (Tor L 

^^pdyc^i^pdyiiw 
of tenia* tp and ryrtn o cton e aa tha hyclophobte 
phaaa) audi that toe poreoty of tha membrane dbr 
of tha hyctophoble phaaa b ao tenuoue 
•ra aubatantftfy fcnporvtouo ta 
carriar Squid In which thay mi 


for o^. 

"auepanetontabdfcrad 

oonlalring 10M0* vaaUeetat Thh 

^PQfHDUaotlda)porymara 
B ^ J ^ . Ingefhebn, ternary. 


Examde 1 

^O^o'POfyrtymnawaacflaaolvadlniaoof 
«<*« uphthrieno at 100tXThte naphthetene ado- 

ttawaaamiiaMadat90-9TOlnto200rfrfofawatar 

£21? « P ^r^ ^ (4% * ***** 

«"«f*0 0.1% of Twaen-40 erndarJter. Tha em* 
wrylng hand waa a Porytron PT-3000 at about 10,000 
rpnt Than tha emutetan waa dlutad undar agitation 
wfth 500 ml of tha aama Ttnui phaaa at 15*C 
wfcaraby tha naphtoaiena droptete eofldlrled kite 

btadi of laaa than 50 aa aaoartainad by paaata 
through a 50 pm maah acraaa Tha ouepenafen waa 
contrirugatad undar 1000 g and tha baada warn 
waahed wtth watar and racantrftjgatad. 17* itao wm 
mpoatad twica. 

Tha baada wara raauapandad in 100 rri of water 
««h OJgofdlaaorvwltaetoaaandthaauapanalon 
waafwan into a btoekat^C Tha Mode waa thm» 
«te avaporatad undar about <X« Toir bateaao 
tbout ^0 and Air flad nyorobattoonaofavaa- 
aga atza 5-10 pm and oonaoOad poroaty wara thua 
obtainad which gava an aohogtMhie aignd at 2.25 
«d 7^ MHz altar baing dteparaad in watar (3% db» 
P«^tnrwa^ThattaMIyoftt»microWi^ 
!n tha dry atata waa arttoJva tor an fedaftifta patted 
of tima; onea auapandad In an aquaoua canter Squid 
tha uaafU liMbna for achography waa about 90 mte 
or mora Poryatyrana balng non-biodayadabte, ftte 
matartel waa nctflavorad thr injactton achography but 
waa uaafU for digaatfva m Invaadgattont Thte 
Enmpla daarty aatabflahaa tha feaaibifty of tha 
mathodofthainvanttea 


A StkSO coporymar mbdura (0l3 g) of OL-iacdda 
•nd gryooilda (Ou Pont Madteort) and 16 mgofagg. 
tedhln wara dteaorvad in 1A rri of CHO» to gfca ad- 
uttand). 

A adurJon (2) containing 20 mg of parafltrvwax 
QtP. 54-60*C) In 10 ml of cydooctana (M.P. 10-13 •) 
waa praparad and amuialted In 150 rri of a watar sol- 
ution (0.13% by waighQ of Pfuronio F-106 (a block 
ropd y m ai of athytena «dda and propytena oadda) 
contolntag dao 1^ g of CHCfe. &nute«cattan waa 
canted cut at raenitmpantupifer 1 n*iw*haPotyfr 
ron haad at 7000 rpn\ Than adurJon (1) waa addad 
undar agtatten (7000 rpm)ano\dterahout 3fr60aa* 
tha amdaflar haad waa raptacad by a haflcd agfiafey 
(500 rpm) and atfcrtng waaocrtlnuadfbrabca3rHa 
tt room tamparatura (22*0. Tha auapanaion waa 
poaaadtrvc^a50^acraanandthmtoabiodc 
which waa ni h aa rni an tty mm apo i i tad batwaan -20 and 
O^uno^rdgrHraoumtcatchiRg^^to-ao*^ 
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There 


I thua ott aL m l 0.284 g (M%) of ar-fllad 
""•atobtetathedryetato. 
S«2«»«om oT «*« irtombrtooni h w«tw (no 
WM)8MCM«ngac(iograpftioaigraltarat 
laaat one hag, After Injection to ftp organlem. they 


A«lutowi«m^ustng200rtoftw»hydroft*. 
nnjTWV 04 9 of a SOeSO OUacMafgJycoilde 
ropKjui. (BoehnngerAG). 80 mg or agg-Udtrdn, 84 
««0 «f paraffin-wax and 4 ml of octane. TWa aolutSon 
we» emubjflled by adding Jowly Into 400 mi of a 0.1 % 
aqueoue edufen of Phnnie F-108 undar helled ap> 
•*«»■>■ After etirrlng far 15 mfai. the mJky 
O UpHoii w aa ev ap ora t ed undar 10-12 Torr 2S*C to- 
a rotevapor una Ba vdume waa raducad to about 400 

«*TI|a(*apa^iwaBalavrtona»|imffallno. 
then I waa frozen to -40»C and frwze-dried undar 
«fc«>«1Toar.7haiaBldua. 1 .32 g of vary Una powdar. 
waatafcanw»i40irtoroTstgadwatarwt^proytdad. 
a^Smln ofmaiaialaottailoaavarytioinogonaouo 
J" p * ,to " * inlopobaBoona of average ate 43 urn aa 
ST""**?** • (Mteterafcarfram 
■"•"■"I* Tha oonoanMion of nwjrobafoono (Cod» 
^Cow^waaaboutaxlO^TWawapanaion 
8"*» *ono aehographle elgnata wMeh perabtfad tor 
•bouM he 

_ example, tha addttvaa to tha 

membrane poiymar am omttad, La. thara la uaad only 
WmgofftoloctkWgh^ocopolymarintha-rwi 
°"^! lUkn ' a * lm,lte <m«n in cetwaf par* 
i naabl^l tobaar^^ochcyopwerto^oftti, 
"Panrion in tha aouaoua carrier not befcg signife. 


U*ig intannactata quanttiaa of eddBvaa pn> 


• waa ueed to ^Example a porymertffbr- 
had to date 8 In wraoh km afcJo group ha* 

ZZ^Q*"* * * *• ****** and R to 
SSS^S ?!"? M . C ' W ' P**"» (<*hed aa 
PQ»WMW)to d aa u B > a U tol W A « , W8 , m 
Tha procedure waa H» in Example 3. ueton 0.1 

added. Hi* maty amutoian wae evaporated at 
f ^Twu ra <r»reefc»jo waa aboulQQml than 
■^wjaa ^on aSOummaohondtaaaEvapoo. 
ato of tha ftman block waa canted out (0*1 Ton) 
unflj (fey. Tha yield waa 0.18 g bacauaa of tha pro. 
«^ygtoaMrtaetoATIitowaa<gaparaadh10wl 
«iliwaaalaiandooimtadwttaCouB»Countor. 


Jjjamaaaiaad concentration waa found to be 1,43 » 

2? S£ ***** *» Mai. 

vam). The rf lapo ufca i waa dtuted 100 x, la, to atva 

•choQanjdty. The ampRude of the echo elgnai waa S 
timea graataratr J Mrtotftenat Z2S MMtThaae do. 

EchoVlnte*^^ of oma, 

«a constant tamparafcro wator bath, a oUaar- 
faoa^(AeeutoMli30l<us)wtft an extent pre- 
^E^ a **^*«««»nlntemd 
f?w wtftg«haa>«rtabto«Bw-40to4404B mM < 

M >^*o^paaa flter waa hearted In the leceMng port 
» «'8MWwaaaSoi«akSTR832.Maaaui»mento 

^taead by lacHMactona copolymer »• toetonea 
°*"*>y -nt llTalamlai limeor ■ Ti pmlai, 

£. < ?'? K* 1 * M * * ta,ar "vorable raeulbi were 
OMHnad. Ateo in a aknlar context adyaJcylcyan* 

* -?* w < P-JWW * • P*XOWasaoe) tan tha 
H""*** BoehrlnpjNiigelhalm add undar tha name 
T«aomer R-208"br Raaomer (M07. 

ExajnptoS 

-J*??™"*** 1 « d »»^ 4l %waaparhr. 
w«JJ "hi « Aouaon.128 apparatoa with th. w 

^. ^J ^'^ P'^^^hJecttonof aw mJof 

«noaww *iiiauii iqcf8>aitoJ« hat totonaa and pea. 
***Mal||ia<antaneamamafBialaahaartwttctoar 
o*40nlng of the anoecarAan waaobaarvad, thereby 
«**"«*ng «at^Biicrobaioo«iiiodew»poly^O. 
** MEO(oratlaaataalgnBtepartofntam)waraabto 
toaoae «• puknonajy eaptay dnUatton and to 
ramato In fta Mood ajaa ui toraltoteauBTdenttopaa. 


^•"«nwr«wnaearaxpartnento > pamWa 

• ancarnentof the Dopptoi n^m ftunayneiiifc. t 
and tha portal veto waa ocaarvad h mo raobland to 
^f*l t 8ow >v paitohartovalnlrjacaonor(XMiT< 
of a preparation of ffaaobaluwaj p repared ae dia. 
etoaad In Eicampie4 butuatog pory(DUactto«dd)aa 

• ^PO^ p r ^ ThooompoatfcwtaadccrtairMd 
1Ja1Qii>aHcieBnil 

Another cornpoatton prepared atoo accorclng to 
Oto dbactlona of Exampla 4 waa achieved uatng po. 
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Mt"tt«tyKkrt»mt»y. This oompoatton (05 irt) at 
ttotonciSAxW mfanobafloona/rnl waa tnjactod to 
tha portal vato or rata and gava paralatant confraat 
anhancamant of tha Ovar paranchymau 


Amtoabafloonauapanalon(1Jx1(*¥aaldaaM) 
aa ffl a d oaa d In Exampia 1 (raato • 
pdyatyiaw). Om trt or thta auapanaton waa dfrtad 
w«h 100 ml 300 n*l manntd adutton and 7 rri of 
ftftfwi^dfcdtonwaaadmtniataredir^^ 
to a tofaoratay nfc Tha animal waa wth « 

Aojaon-128 apparatua for*dimanaJond achography 
■nwglng or tha dlgaatfva tract which daarfy ahowad 
tha aingla loopa oT tha amafl Intaatina and of tha colon. 

Claims 


1. 


10 


1$ 


or mficrobafloona of mlcrenic or 
aubmlcmnte ate boundad by a pdymar mam. 
farina IBM w«h air or a gaa auftabl*. whan tha 
fm of t i ra pa n ito n a tn a liquid cantor, to ba 
admWatorad to human or antovi patfanto for 
tharapautteor dtoQnoattoappOcatlona, a.9. tortha 
puipoaa of ufbaaonlo achoqr ap hy knaglng, 
cftanKtartoad to that tha pofymar oT tha mam. 
brana la a dafanmbla and raaBlant htorfectoly 


microbaSoona boundad by an 
porymari c mambrana adapted 


baat pulaatlona In tha bkwd-ctrurv 

«. Tha mlcrebaioona of datoi 3, in wttch tha 
pofymar of tha mambrana to a biodapadabla 
pdymar aalactad from pdyaaochvldaa. poryan* 
noadda, pdytectfdaa and pdygfyoofidaa and 
tfttcopQfynMra.oopdymamoriactldaaandlao. 
tonaa, p dypaptfdaa. pdy<ortho)aatofa, 
pdydtacanona, polyfram ln o^atonaa. pdyphoa- 
phazanaa, pdyanhydrldaa and pofrfdkyf. 
cyanoaorylatoa). 

7. Tha micrebaPoona of daim 3, In whto tha manv 
bfana pofymar la l a l a ct ad from pofygfuteT* or 
pdyaopartc add darfvmtfvaa and thai- copdym. 
•m wflh othar arrino*dda. 

*• Tha mterobafloona of dalm7 ( In which tha polyp, 
lutamlc and polyaapartc add darlvattvaa am 
aalactad from aatara and amldaa Invdvtng tha 
carboxytotod aida foncbon tharaof. said aida ftmo. 
ttonc having tormutoa 

KCHjXiCOO-CHR 1 COOR (IX 


-<CHikCOORtRM-COR 


or 


GO. 


2. Alrorgaaflad 
d attic fntart 
to form wtth 


totw 

onajr. ndaflynd mtfnfly. or btfKftbto Into U- 

Ing organiama for tharapaude or d to g n oaflc pur- 

poaaa, charadartzad In batog nofrooalaacantd* 

and tnstandy tfapamUa by adMidnQ wtti aato 
liquid < 


KCHJ^0(NHO1XC0UNHCH(C00H). 

(CHjVcoom orqu 
In which R la an afcyl or aiyi aubatftoant H* and 
R« am H or lowar aftyta, or R and R» «a connao- 
tad togadtar by a aubadtutad or unaubadtutad 
linking mambar to term a 5- or frmambarad rtog; 
n ia 1 or 2: p la 1. 2 or 3; m ia an htogar from 1 to 
5 and X la a aida chain of an amfnoadd raaldua. 

0. ThamlcrebaDoonaordatoi3.towhichthamam. 
brana pofymar contolna addtlvaa to oonM tha 
dagraa oT alaatlcty, and tha ate and danaly of 
tha poraa tor parmaabOy oonbet 


Tha mtoabaloona or daftna 1 or 2 havtog atoa 
moady to tha 05 . 1 0 pm ranga aulabla tor btfao- 
tlontotothabtood itraaia ofvtog batoga, chgao* 

' to that tha mambrana pdymar la « 11. Thamlciobaltoonaorddm10 v tow*lehtha^ 


101 Tr»fl*aobalOQnaordalm9.towhldiaaJdadd»» 
tfvaa toduda plaaticizar 
•no nyoropnoos oompoimoaL 


> paonaabto to MfWjrlfva monoatoorataandthaUkatooontpaltaAlly.tha 

nquUatortooraaatogtttoratoorbtodagradattoit anvhfcadt aubatonoaa toduda awtodbvtoi and 

ph o ap h o H plda Ilea tha tadthlna to oonfrd pa^ 

?_ ff * rBbi ' Mni * etate> * h » maabOy by Inoraaabiq poroafty and tha 

pojym ariiwmbmito haaa p om at y i an g tigfruma hydrophob to oompounda toduda Mgh mdaaiy 

ftar nanomatam to savaral hundrada or waigM hydrt xatm i lka tha pnfflnwaxaa to 

ttwuaanda oT nanomatora. pratombly S04000 raduoa poroa*. 
mt 

m * 12.TrtomlcmbaloonaordalmiatowWchthaadd^ 

3^ Ptofe<flowofc ^3 > towf^thanw tfvaa toduda pdymam of low mdacdarwaigr* 

wwlidaadc.haaathidmaaaorso^ a^totharangaoTIOOOtolOuOOOttooonMaofV 

mdraalatopraoaumvariatfpnapmduoadbyhaart naaa maPancy of tha rdcrob al oon mam. 
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1&, Tha mfcrobofloona of claim 11 In which tha few 
molootfar waight polymar addOvaa ara adactad 
tan poJytactfdaa, poJygfyooOdaa, pofyafcyfana « 

*• P*y«hy<«w glycol and poryp. 
repy*»g*^«ndpor)^ltopcrygrycar* 

W. TTMotoobritoonsorcltelQrth^gitoup 
to about 1000 urn auftabfa far oral, ractri and ro 
ma. cJ w aU at Ua d to that tha 
► polymar la not btodagradabla in tha 
and Imparvtoua to bOogiea! 


1* Tha mfc robafoona of daim 14, In which tha 
porymar la a a toct ad tan poryolallna, pofyacryt 
totaa, pofyacrytonftrfa, norvhyttayzabfa polyaa- 
i and poryurmaa. 


(2) adding to aaid amutoton a aofutton of at 
lM*onapoJyfnartoavola*aorvartirtao^ 
Wa In tha watar phaaa, ao that a layar of aaid 



■ m a p aifc to i l by a mambrana of aaid polymar, 
aafcl ha«to batog to owpanaton In aaid watar 

to raduoad 
iuoh that aaid 
Jhydrophobtophaaabaramovad 



Itothataatoriydrpphobto 
loo (hath atop <4) ft avapo» 
ttotftonaoudy wlh tha 
ondtoraplaoadbyalrorgaa* 
wnaraby^ t taalowlnaraadly< 


1$ 


HAquaoua auapanaton of tha mtorobafloona 
oeeoiiftig to dalma 1 or 2 for adrnlniafratJon to 
poflonta. c ha ractort ia d to oontoWno • ooncor* 
ballon ofabou 10J to W* mtorobattoona/rnl, thla 
b^atat^toap^axcaadbgamorttt a 

17. A mathod tor making air or gaa fUad mtorobal* 

\ aa auapanatona In a cantor liquid tor 

I and uratoral appOcaOona, or lor fnjao 

organic mtomtttiodconx^ w 
tog tha atapa oft 

(1) amMrytog a hydrophobic organic phaaa 

Into a watar phaaa ao aa to obtoto droptoto of 


dfeaofvad to said, hydrophobic phaaa* to that 
•topa (2) and (3) can ba orruttad and tha polymer 
mambrana w* farm by trttarfadal pradpitafion 
during stop (4). 

li. Tha method of daim 17, charaetortead In that 
•v yofoto ofaattriydrop^ 
la perfarmad at a tomparatura whara tha partW 
vapour praooura of tald hydrophobic phaaa la of 
tha aama ordar aa that of watar vapour 

2a Tha mathod of dabn 17. In which aato avaporw 
•tton of tap (4) ia carriad outundar fraaza-*ying 


1* Tha ratood of data 17, to which aaid pofynjar to 


21. TT*rnathc)dofdalm2ainwhlchfhmaMAyfngto 
afTactod at tamparaturaa of tan -40*C to 0*C 

22- Tha mathod of dataa 17 or 10, tn which tha 
hydrophobic phaaa la salactad tan organic conv 
pounda having a vapour praaaura of about 1 Ton* 
at a tamparatura compriaad to tha Interval of 
about -4<rc to <rc. 

2* Tha mathod of dalma 17 or 10, to which tha 
orjjaoua phaaa comprtaaa, dkaotvad, tan about 
1 to 20% by walght of atabibara oompnatog 
nydrophito compound aatoctod tan sugm, 
PVA. PVP, gatotfn, atorch, daxban, pofydaxbeaa, 
atotaninand tha Oca. 

24 Tha mathod of data 10, in which addtovastooorv 
tret tha dagraa of parmaabftty of tha mJorobat» 
loona ma mb r an a ara addod to tha hydrophobic 
Phaaa,tharatoofbiodagradabnyofthapolynw 
oitor tnjactfng tha micrebaltoona Into Uvtog organ- 
tama batog a fcnetton of aaid dagraa of parmaaW- 

21 Tha mathod of ctotoi 24* in which tha aaid addl* 
tNoo toduda hydrophobic aoUda nka tola, waxaa 
^hlghrnoiaoutor walght rtyttaJibuia. ma pr» 
aanoa of which to tha mambrana polymar of tha 
mto robolo o j ia wl raduoo parmaabQy toward 
ifkjuida. 


2C Tha mathod of ctotoi 24* to which tha aaid i 

amphipatto compounda flta tha 
, or low motooular waight pofymara, 
\ of whioh In tha mambrana polymar 
\ parmaablty of tha microbaBoona to 


tha 
wl 


27. Tha madtod of data 10,ta which tha hydroprnbfc 
phaaa aubjactod to arnUafloation In i 
phaaa atoo oorttotoa a watoM 
wnm, upon oaa^ o fur ao trno aaio i 
during amuUfllcaltorv wfl aid to raductog tha atoa 


10 


19 


20 


m po^nar bate* «tep (4) k eartod out 


' I*!™** 8- * r m- *0 «* or gaa AM mfcnbaV 

om, and uathiaJ appleafena, or tor Mh> 
Mow Into IMng omniuiM, ttw mamod oompna. 
tngtnaotapaoe 

(1) amuUyfag a hydrophobic organic phaaa 

«■ hydrophobia aganio phaaa aa an otto» 


WBWte Phaaa contotuno, (ftaaNad man*. 
«• « mow MtaNkwtubia per/man; 

(^aubjactfaigsaidtmijUiontoraducadprMa- 
una undar nrwdMona audi mat aald 
hy*ophoble phaaa ba ramovad by avapor- 
^ w tmabyihapo<ymardlttoN%d htha 
*«Pte* wal dapaal IntartidaDy and torn a 
POflfmar bounding mambi an a. tha drecteta 
bato^atnunmaouly comartad to mtcrebat- 

cf <«dhirtedhtftataakthydropnoDio 
piiooa la aatoctod ao that In atop (2) I avapo* 
mm autrtMttatf almuttanaoutfy wtt *» 
o*tor phaaa and, upon avapandan, hi rap. 

^byairoramwWyatomlr.iaanuui.a 
— 1 ara in dry, ft« flo*** and raadly 


^* An tn^ocaatMo oqumus susponofon of i 

loonaoonMninQ 10M0« vaaiatoannlbmlndadbT 
■J»«^»to or intonadaBy nrarfrtatad OU^ 
jjjj^jj'jj"' oallnad by tha oonvnarcW nana of 


Tna mated of datn28.h»^tr«hyd^ 
aubjaclad to 


to 


Uid WatfeaV phaaaM fllafatlQ tffaanftffajattfbn, Waa! Otf fc| 

™*«*9 *• «b» of oYopiato and tnduoa Har- 
|»cto1|wlrliUuia:<)ftepor|Hiafbatxa«tapca 
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